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VZ CLAIM: 

dlurdi>escent i . 2-dioxet5ne compound having the 



1. A chcEJ 
formula : 



-r 



o 



vherein hydrog... or . l>ond when F^i. a .ubstituent bound 

to the dioxetane ri«g through a spiro linkage, or an organic 
.uhstituent that does ..ot Interfere vith the production of light 
but satisfies the valence of the dio«tane ring carbon atom to 
vhich it is attached; 7^2 ^^^^^ polycyclic ring-containing 

fluorophore moiety bo^i^'to the dioxetane ring through a single 
bond or a spiro linkage and having a labile ring substituent 
containing a bond vhich. vhen cleaved, renders the polycyclic 
„oiety electron-rich to in turn render the dioxetane compound / 
decomposable to emit light, the labile ring substituentls point 
of attachment to the fused polycyclic moiety, in relation to the 
fused polycy_clic moiety's point of attachment to the_dioxetane 
ring, being such that the tot*l number of ring atoms separating 
these points of attachment, including the ring atoms at these 
points of attachment, is an odd whol e number; and T is a 
stabilizing group that prevent, the dioxetane compound from 
dec^sing before the labile ring substituent -s bond is cleaved. 

2. A chemilumii^escent 1 . 2-diox«tane compound as recited in 
claim 1 in vhich the odd whole number is 5 or greater. 

3. A chemiluminescent 1 . 2-dioxetane compound as recited in 



cl«i» 2 in Which the fu«d polycyclic »oiety is the residue of . 
fu«d polycyclic .ro^ntic hydrocarbon ring fluorophoric compound 
containing from 9 to about 30 ring carbon atoms, inclusive. 

4. A cheailmninescent 1,2-dioxetane compound as recited in 
claim 3 in which the residue of a fused polycyclic aromatic 
hydrocarbon ring fluorophoric compound is a x^aphthalene residue. 

^ 5. A cheoiluEin.scent 1,2-dioxetane co^^d as recited in 
Claim 3 in which the residue cf a fused polycyclic aromatic 
hydrocarbon ring fluorophoric compound is an anthracene residue. 

6. A chemilumin.scent 1,2-dioxetane compound as recited in 
Claim 2 in which the fused polycyclic moiety is the residue of a 
l«s th.n fully aron.tic fused polycyclic hydrocarbon ring 
fluorophoric compound cont..ining fron, 10 to about 30 carbon 
atotts, inclusive. 

7. A cheriluninescent 1,2-dioxetane compound as recited in 
claim 6 in vhidh the residue of a less than fully aromatic fused 
polycyclic hydrocarbon ring fluorophoric compound is a fluorene 
residue. ' 

fi. A chemiluminescent 1,2-dioxetane compound a. recited in 
claim 2 in which the fused polycyclic moiety. is the residue of a 
fused polycyclic het^cyclic_ring fluorophoric compound 
containing from 9 to about 3D ring atoms, inclusiv. 

9. A chemilumin.scent 1. 2-diex.tane compound as recited in 
claim 8 in which the residue of a fused polycyclic heterocyclic 
ring fluorophoric compound is a quinoline residue. 

10. A chemiluminescent 1 . 2-dioxetane compound as recited 
In any one of claims 3-9, inclusive, in which Rj i. a methoxy 
group. is bound to the dioxetane ring through a single bond 
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and T Ik an ad&ttant-2-ylidene group. 

11. A chemilxiiDincscent 1,2-dioxctane compound as recited in 
claim 10 in which the labile ring cubstituent Is cnzymati cally 
cleavable. 

12. A chemilumincxcent 1,2-dioxctanc compound as recited in 
claim 11 in which the labile ring cubstituent is a phosphate 
ester group. 

13. A chemiluiEintscent 1,2-dioxetane compound as recited in 
claim 11 in which the labile ring substituent is a galactoside 
group. 

14. A checiluminescent 1,2-dioxetane compound as recited in 
claim 10 in which the labile ring substitucnt is chemically 
cleavable. 

15. A 3- (2 '-spiroadlamantane) •4-methoxy4 - (6"-pho5phoryl- 
oxy)naphth-l •-yl*l,2-dioxetane salt. 

16 . A 3 - (2 '•spiroadamantane) •4-methoxy-4- {7 "-phosphor^' 1- 
oxy)naphth-2 '-yl-l , 2-dipxetane salt. 

17. A 3- (2 •-spiroadamantane)-4-Bethoxy-4-(B"- 
phosphoryloxy) naphth-1 '-yl-1 , 2-dioxetane salt. 

18» A 3-(2 •-•spi^Dada^lantane)-4-methoxy-4-(5"- 
phospho^ylo)cy) naphth-2 '-yl-l , 2-dioxetane salt . 

19, The disodium salt of a 1 , 2-dioxetane compound as 
recited in claim 14. 

20. A Bcthod for generating light which comprises: 

(a) providing a chcmiluminesccnt 1 , 2-dioxctanc compound 
having the formula: 
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vhcrein hydrogen, or a bond vhen R2 a siibstitucnt bound 

to the dioxetanc ring through a »piro linkage, or an organic 
Kubstituent that does not interfere vith the production of light 
but satisfies the valence of the dioxetane ring carbon atoiD to 
vhich It is attached; R2 ^ fused polycyclic ring-containing 
fluorophprc moiety having a labile ring substituent containing a 
bond vhich, vhen cleaved, renders the fused polycyclic moiety 
electron-rich to in turn render the dioxetane compound 
decoicposablc to emit light, the labile ring substituent 's point 
of attachment to the fused polycyclic moiety, in relation to the 
fused polycyclic moiety's point of attachment to the dioxetane 
ring, beijig such that the total number of ring atoms separating 
these points of attachment, including the ring atoms at these 
points of attachment, is an odd vhole number; and T is a 
stabilizing group that prevents the dioxetane compound from 
decomposing before the labile ring substituent 's bond is cleaved, 
and 

(b) decomposing the 1 , 2-dioxetane compound by cleaving the 
labile ring substituent 's bond. 

2K A method for generating light as recited in claim 20 in 
vhich the labile ring substituent 's bond is cleaved by an cnzyrie, 

22. A method for generating light as recited in claim 21 in 
vhich the 1 , 2-dioxctane compound is a 3-(2 •-spiroadamantane)-4- 
methoxy-4-(6^-phosphoryloxy)naphth-l»-yl-l, 2-dioxetane salt, a 3- 
(2 •-spiroadamantane) -4-methoxy-4- (7''-pho6phofyloxy)naphth-2 »-yl- 
1, 2-dioxetane salt, a 3- (2 •-spiroadamantane)-4-roethoxy-4- (8"- 
phoBphoryloxy)naphth-l'-yl-i,2-dioxetanc salt or a 3-(2'- 
spiroadamantane) -4-methoxy-4- (5»-phosphoryloxy) naphth-2 • -yl-1 , 2- 
dioxetane salt. 
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23. A nethod for generating light a* recited in claim 22 
vhich the 1,2-dioxetane salt is a disodiua »alt. 

24. In a procecs in vhich light released by the 
decoaposition of e chemilujnin.scent chemical compound is detected 
to determine the presence, concentration or structure of on 
analyte. the improvement comprising carrying out the process in 
the presence of at least one chemiluainescent 1,2-dioxetane 
compound as recited in claim 1. 

25. The process of claim 24 in vhich the process carried 
out is a step in an irxiunoassay . 

26. The process of claim 25 in vhich the iTnaunoassay is 
for the detection of a specific binding pair comprising an 
antigen and an antibody. 

27. The process of claim 25 in vhich the label used in the 

assay is an cnryme. 

28. The process of claim 25 in vhich the label used in the 
assay is the chemiluainescent 1 . 2-dioxetane compound. 

29. The process of claim 25 in vhich the chemiluminescent 
1,2-dioxetane compound is enzymatically cleavable. 

3a The process of claim 25 in vhich the chenilmBinescent 
1,2-dioxetane compound is chemically cleavable. 

31. The process of claim 25 in vhich the immunoassay is 
for the detection of an enzyme. 

32. The process of claim 25 in vhich the immunoassay is 
for the detection of a hormone. 
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33. The process of claim 24 in vhlch the process carried 
out is a step in a chemical assay. 

34. The process of claim 33 in which the chemical assay is 
for the detection of a chemical substance vhich, during the 
assay, is caused to decompose to form a substance capable of 
causing the chemiluminescent 1,2-dioxetanc compound to decompose. 

35. The process of claim 34 in which the chemical 
substance is glucose. 

36. The process of claim 34 in which the chemical substance 
is cholesterol. 

37. The process of claim 24 in which the process carried 
out is a nucleic acid probe assay. 

38- The process of claim 37 in which the nucleic acid 
probe assay is for the detection of a virus. 

39. The process of claim 24 in which the process carried 
out is a histocompatibility assay. 

40. The process of claim 24 in which the process carried 
out is a technique for studying the microstructure of a 
macromolecule. 

41. The process of claim 24 in which the process carried 
out is a multi-channel assay carried out in the presence of at 
least two of t:he chemiluminescent 1,2-dioxetane compounds as 
recited in claim 1 as substrates, each of which upon 
decomposition emits light of a different wavelength from the 
other (s) and each of which has a labile ring siibstituent 
cleavable by a different means from the other(s). 

42. The process of claim 24 in which the process carried 
out is a multi-channel assay carried out in the presence of at 
least one of the chemiluminescent 1,2-dioxetanc compounds as 
recited in claim 1 and at least one other chemiluminescent 



compound as substrate., each of which chemiluBlnescent 1,2- 
dioxetan. compounds and other ch.miluBin.acent compounds e..it 
light of a different wavelength froiD the other(5) and each of 
which is cleavabl. by different aeans froB the other(s) to 
produce a light-eiaitting fluorophore aoiety. 

43 . The process of cIbIb 42 in which.the aulti-channel 
assay is an itninunoassay for the quantitation of hmnan chorionic 
gonadotropin and human luteinizing hormone contained in a single 
taitple and is carried out in the presence of 3-(2'- 
BpiroBdamantane) -4-nietho)cy-4- (3 •-phosphoryloxy)phenyl-l .2- 
dioxetane disodiun salt and 3- (2 ■-BpiroadaBantane)-4-»ethoxy-4- 
(7"-acetoxy)naphth-2'-yl-1.2-dioxetane as the cheniluininescent 
substrates. 

44 . The process of clain 43 in which the phosphoryl- 
oxyphenyl dioxetane checiluiLinescent substrate is cleaved by 
alkaline phosphatase conjugated to mouse monoclonal anti-^-HCG 
and the acetoxynaphthyl dioxetane chemiluminescent substrate is 
cleaved by carboxylesterase conjugated to mouse monoclonal anti- 
HLH. 

45. The procesB of claim 42 in which the multi-channel 
essay is a nucleic acid probe assay for the quantitation of 
herpes simplex virus, cytomegalovirus and human papiloma virus 
contained in a single sample and is carried out in the presence 
of 3- ( 2 ' -spiroadamantane ) -4-Bethoxy-4 - ( 3 • -phosphoryloxy) phenyl - 
1,2-dioxetane disodium salt, 3-(2 '-spiroadamantane)-4-mBthoxy-4 
(7"-acetoxy)naphth-2 '-yl-l,2-dioxetane and 3-(2'- 
spiroadamantane)-4-methoxy-4-(5"-^-galactosyloxy)naphth-2'-yl- 

1 , 2-dioxetane as the cheiti luminescent Biibstrates. 
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46. The process of claim 45 in vhich the 
phosphoryloxyphenyl dioxctane chcailximinescent substrate is 
cleaved by a DNA probe for HSV labeled vith alkaline phosphatase, 
the aceto)cynaphthyl dioxetane chciDiltminescent sxibstrate is 
cleaved by a DNA probe for CMV labeled vith carboxylesterase and 
the p-galactosyloxynaphthyl dioxetane chemiliUDinesccnt substrate 
is cleaved by a DNA probe for HPV labeled vith ^-galactosidase . 

47. A fused polycyclic hydrocarbon ring-containing 
fluorophoric compound having from 9 to 30 carbon atoms, 
inclusive, and having a halo substituent and an ether substituent 
or a hydroxy substituent, the total number of iring carbon atons 
separating said two substituents, including the carbon atoms to 
vhich said substituents are attached, being :an odd. vhole nui:±)er. 

48. A compound having the general formula: 




vherein T is an unsubstituted or substituted cycloalJcyl, aryl, 
heteroaryl, al)coxy, aryloxy, alkoxyalkoxy, cycloalkylidene or 
fused polycycloalkylidene group and R4 is the residue of a fused 
polycyclic hydrocarbon ring-containing fluorophoric compound 
having from 9 to about 30 carbon atoms, inclusive, and having an 
ether substituent, the total number of carbon atoms separating 
the ring carbon atom to vhich said ether substituent is attached 
and the ring carbon atnm through vhich R4 is attached to the 
remainder of the compound, including the carbon atoms at said 
points of ^attachment, being an odd vhole number. 
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49. A compound having the general formula: 



.OCH. 



„H..ein T i. a substituted o. unsubstltutea cycloaUyUaene 

fusea polycycxoauyliaene .roup a„a Is the residue of a 
fusea polycycUc hyarocar.on rin.-containin,. tluo.ophore- 
Eo^ing group having Uo. . to about 30 carbon ato.s, 
,„elusive. ana having an ether substituent, the total nu.ber 
0£ carbon ato»s separating the ring carbon ato. to which sa>a 
ether substituent is attached and the ring carbon ato™ 
through Which is attachea to the remainder of the 
compound, including the carbon ato.s at saia Points of 
attachraent, being an odd whole number. 



